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bases A and D not anchored to secure " fixity," but merely
provided with sufficient means to resist horizontal and vertical
movements.
Such a frame as that indicated in Fig. 221 is not recommended
for use in practice, but it is chosen here because its formation
permits the essential points in its action to be kept clear, and
examined independently of each other. Moreover, we shall show
presently that the aesthetic and other effects which are sought
after in designing structures of this type may be (though, owing to
careless handling, they frequently are not) obtained by means of
modifications which do not cause important qualitative alterations
in the actions of the various parts and members of the frame from
those for the simple case which we shall now discuss.
The horizontal load F will be resisted at the level of the stan-
chion bases, and hence there will be an overturning effort on the
frame of magnitude F x h.
To resist overturning, a vertical downward force V must be
applied to the frame at A, and a vertical upward force, of equal
magnitude, at D, the magnitude of the forces V being determinable
from the fact that, for stability, the restraining couple V X d must
not be less than the disturbing couple F X h. These forces V are,
clearly, due to the overturning action of the force F only; the
lifting tendency at A will be decreased, and the downward thrust
on the foundations at D will be increased, by the loads due to the
weight of the structure itself, and will also be affected by any other
loading which may be imposed.
Arguing on the basis of the stress diagram, these forces V will
act along the stanchions (AB and DG) only, no part of them passing
along the knee-braces (AC and DE). As a fact, however, the wind-
ward brace AC will be placed in tension, and,the leeward brace DE
in compression, by the action of these forces V. We shall return
to this point presently, and consider some of the factors which
influence the magnitudes of these forces in the knee-braces, with a
view to forming some guide so that these forces may be estimated
when necessary. For the moment it will suffice to observe that
such actions will be set up.
Both stanchion bases will take part of the horizontal load, some
force F! acting at A, and the remainder, F2, at D.
To resist horizontal movement, the triangular limbs ABC and
DEG must act as framed cantilevers, anchored at their upper ends
(i. e. at the points B and C on the former, and E and G on the
latter), the forces required for those anchorages being supplied by
the resistance to distortion of the roof truss in its own plane.
It becomes necessary to determine the magnitudes of the forces
Fj and F?, taken at the two stanchion bases, and therein lies a
difficulty if the problem be attacked from the standpoint of rigid
mathematical analysis.
While it is just as true in this case as in the others we liave con-